Innate immunity in the CNS depends primarily on the functions of glial cells, astrocytes and microglia, which are important for the early control of pathogen replication and direct the recruitment and activation of cells of the adaptive immune system required for pathogen clearance. Efficient immune responses are required for clearance of an invading pathogen, but dysregulation of a pro-inflammatory response in the CNS could lead to the development of autoimmunity. This review summarizes the activation of toll-like receptors (TLRs) expressed on glial cells and the functional outcome of these interactions for CNS health and disease which depends on a delicate balance of the protective and toxic effects of molecules induced in the CNS following TLR ligation.
Introduction
Toll-like receptors (TLRs) are a large family of evolutionarily conserved pattern recognition receptors in the vertebrate immune system. At least 13 TLR genes exist in mammals, and functional ligands have been identified for 10 [for review see Uematsu and Akira, 2006] . TLRs recognize conserved pathogen-associated molecular patterns (PAMPs) from diverse organisms, including bacteria, viruses, yeast, fungi and parasites. Many well-known PAMPs signal through TLRs, including lipopolysaccharide (LPS; TLR4), double stranded RNA (dsRNA; TLR3), peptidoglycans (PGN; TLR2 with TLR1/6), and CpG DNA (TLR9) (Fig. 1A) . All known TLRs with the exception of TLR3 signal through the adaptor protein MyD88 and lead to the activation of the transcription factor nuclear factor jB (NF-jB). TLR3 and TLR4 signal through an MyD88-independent pathway dependent on the adaptor TRIF and activate both NF-jB and Interferon response factor 3 (IRF3).
The limited immune surveillance of the central nervous system (CNS) makes it crucial that resident cells be able to rapidly recognize and respond to infection. Innate immunity in the CNS depends primarily on the functions of glial cells, astrocytes and microglia, which are important for the early control of pathogen replication and direct the recruitment and activation of cells of the adaptive immune system required for pathogen clearance (Bailey et al., 2006) . In this review, we will focus on the activation of TLRs expressed on glial cells and the functional outcomes for the CNS. We will discuss the role of TLRs in innate immune responses of glia in vitro as well as their roles during CNS infection in vivo. The ability to mount an effective innate immune response in the CNS is likely critical to eliminate pathogens and often vital to host survival. However, it is also evident that chronic or dysregulated inflammation in the CNS can cause tissue damage and neurodegeneration and the role of TLRs in this process will 
